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Control of Transmissible Diseases 
in Health Care Organizations 

Andrew Kucharski and Robert Mittendorf 

Epidemiology as a discipline had as its historical focus the investigation of epidemics. In the 
United States, the period between 1800 and 1875 was characterized by a number of great 
epidemics, in particular cholera, yellow fever, smallpox, and typhoid fever (Smillie, 1952). 
The epidemiologic thinking of that time was that an epidemic was the result of uncontrollable 
conditions, not spread from person to person. Several authors linked poverty, overcrowding, 
and bad social conditions to the great excess in mortality that occurred during the epidemics. 
Between the period of 1900 and 1980, a large decline in mortality from transmissible disease 
was observed. Improved nutrition, sanitation, and less crowded housing coupled with the 
advent of the use of antibiotics in 1940 contributed to this decline. However, since 1980, the 
incidence and mortality from transmissible diseases have been increasing for several reasons. 

First, there has been an emergence of newly identified pathogens and syndromes. These 
include: hepatitis C virus, human immunodeficiency virus (HIV), Legionnaire's disease, and 
Lyme disease. Second, infectious diseases resistant to current antimicrobial drugs are becom
ing more prevalent. These diseases include: gonorrhea, malaria, pneumococcal disease, sal
monellosis, shigellosis, tuberculosis, and staphylococcal infections. Third, more aggressive 
medical treatments, such as multidrug high-dose chemotherapy, have increased the number of 
immunocomprornised patients. Last, changes in social behavior have promoted the transmis
sion of infectious diseases. Increased use of illicit intravenous drugs, for example, has 
contributed to the spread of AIDS and hepatitis because of the use of contaminated needles. 
The behavior of exchanging sex for drugs has also been associated with an increase in the 
incidence of transmissible diseases, particularly for many sexually transmitted diseases, 
notably syphilis. The purpose of this chapter is to provide an introduction to the principles 
required to allow health care managers to make informed decisions in light of the challenges 
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and threats posed by transmissible diseases. Also suggested are avenues for action in the 
prevention and control of these diseases in health care organizations. 

Infectious Disease Concepts 

In order to understand the manager's role in the control of transmissible diseases in health 
care organizations, a basic knowledge of terms and concepts is essential. To control transmis
sible disease, a health care manager must first understand how infectious diseases arise and are 
transmitted. 

There are five elements involved in the emergence of an infectious disease. It is essential 
for managers to know these as they guide the decision-making process. The elements are: 
characteristics of the infectious agent, reservoir of the agent, mode of transmission, portal of 
entry/exit, and a susceptible host. 

An infectious agent is characterized in terms of its biological classification, manifesta
tion, and incubation period. The major categories of microbiological agents relevant to human 
diseases are bacteria, fungi, parasites, and viruses. Most human diseases caused by micro
bial factors are due to bacteria or viruses. Biological agents are classified according to the 
presence or absence of specific traits. For example, bacteria are classified based upon the 
mechanism of movement and character of the cell wall. Viruses are classified based upon the 
type of nucleic acid and the size, shape, substructure, and mode of replication of the viral 
particle. Tables 6.l and 6.2 illustrate the classes of bacteria and viruses and their commonly 
associated diseases. In order to determine if a biological factor is causative in a disease, it must 
be isolated and identified in the host. Determination of the presence of microbial agents 
includes the following: 

1. Morphological identification of the agent in sections of tissues or stains of specimens. 
2. Culture isolation. 
3. Detection of antigen from the agent by fluorescein-labeled antibody stains or by 

immunologic assay. 
4. DNA-DNA or DNA-RNA hybridization to detect pathogen-specific genes in speci

mens. 
5. Antibody- or cell-mediated immune responses. 

Table 6.1. Classes of Bacteria 
and Commonly 

Associated Human Diseasesa 

Class 

Staphylococci 
Streptococci 
Neisseriae 
Legionellae 
Mycobacteria 
Spirochetes 
Rickettsia 
Chlamydiae 

Disease 

Toxic shock syndrome 
Streptococcal sore throat 
Gonorrhea 
Pneumonia 
Tuberculosis 
Syphilis 
Typhus 
Urethritis 

·Source: Jawelz et al. (1991). 
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Table 6.2. Classes of Human Viruses and Common Associated Diseasesa 

Nucleic acid coreb Viral type 

DNA Papovavirus 

Common pathology 

Chronic infections, tumors 
Respiratory diseases, conjunctivitis 
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Adenovirus 
Herpesvirus Herpes simplex types 1 and 2 (oral and genital lesions); 

Poxvirus 
Hepadnavirus 

RNA Picornavirus 
Reovirus 
Arbovirus 
Togavirus 
Arenaviruses 
Coronaviruses 
Retrovirus 
Bunyavirus 
Orthomyxovirus 
Paramyxovirus 
Rhabdovirus 

aSource: Jawetz et al. (1991). 

mononucleosis; chicken pox; shingles 
Smallpox 
Acute and chronic hepatitis 
Common cold 
Colorado tick fever 
Yellow fever, encephalitis 
Rubella 
Lassa fever 
Acute upper respiratory infection 
Acquired immunodeficiency syndrome 
Hemorrhagic fevers and nephropathy 
Influenza 
Mumps, measles 
Rabies 

bDNA, deoxyribonucleic acid; RNA, ribonucleic acid. 

The most important components of accurately identifying an infectious agent are the 
specimen, the adequacy of material tested, the selection of the appropriate body area for 
testing, the method of collection, and the timeliness of the transport of the specimen to the 
laboratory. These steps are within the purview of the health manager and are essential 
processes to monitor in providing quality care to patients. In addition, the health care manager 
should have a knowledge of which diseases need to be reported to local health departments. A 
list of these is displayed in Table 6.3. 

An agent can also be described in terms of pathogenicity and virulence. Pathogenicity is 
the ability of an organism to alter normal cellular and physiological processes. Virulence is the 
ability of an organism to produce overt infection. The incubation period is the time from the 
introduction of the agent into the host to the onset of the signs and symptoms of disease. Each 
infectious agent has its own unique incubation period that may be hours, days, weeks, months, 
or even years. For example, microbial agents that cause food poisoning typically have an 
incubation period of 24 to 72 hours; microbial agents that cause respiratory infections typically 
have an incubation period of 7 to 10 days; whereas hepatitis B and human immunodeficiency 
virus infections have incubation periods that may be several months long (American Public 
Health Association, 1990). 

A reservoir is where the agent lives, grows, and multiplies. Reservoirs can be living 
(human, animal, plant) or inanimate (soil, water). Human reservoirs can be clinical cases or 
carriers. Clinical cases are those persons who manifest signs and symptoms of the disease 
(acute cases) or who are infected but who do not manifest signs and symptoms ofthe disease 
(subclinical or inapparent cases). Carriers are those persons who serve as a potential source 
of infections and harbor a specific infectious agent, but they themselves are not manifesting 
any signs or symptoms of the disease. 
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Table 6.3. Notifiable Diseases, United States 

AIDS 
Anthrax 
Botulism 
Brucellosis 
Cholera 
Congenital rubella syndrome 
Diphtheria 
Encephalitis, postinfectious 
Gonorrhea 
Haemophilus influenzae (invasive disease) 
Hansen's disease 
Leptospirosis 
Lyme disease 
Measles 

Plague 
Poliomyelitis (paralytic) 
Psittacosis 
Rabies 
Syphilis 
Tetanus 
Toxic shock syndrome 
Trichinosis 
Tuberculosis 
Tularemia 
Typhoid fever 
Typhus fever, tick-borne (Rocky Mountain 

spotted fever) 

The process of producing disease from biological agents begins with the introduction and 
multiplication of the biological agent in the host. The mode of transmission is the mechanism 
by which an infectious agent is spread to a host or through the environment. There are three 
modes of transmission: (1) direct transmission is actual contact with an infected host such as 
through sexual intercourse; (2) indirect transmission occurs through contact with contami
nated objects such as needles, and (3) droplet spread is the transmission of infected nuclei 
through sneezing or coughing. Some common infectious diseases, the reservoir, and route of 
transmission are displayed in Table 6.4. 

The portal of exit is where the organism leaves the host. The portal of entry is where the 
organism invades the host. The portals of entry may be the respiratory (mouth and nose), 
gastrointestinal, or genitourinary tracts, or through the mucous membranes or skin. Usually, 
the portal of entry and the portal of exit are the same. For example, salmonella-contaminated 
feces could produce an infection via ingestion of food contaminated with the feces. 

Host susceptibility is the level of resistance present to protect against a pathogenic agent 
once exposed to it. Susceptibility depends upon genetic factors, general health, and immunity. 
General health is influenced by nutrition and the presence of comorbidities. Disease caused by 
biological agents occurs when the normal immune response of the host is overcome and 
destruction of cells and tissues occurs producing physiological alterations in the host. Immu
nity is a resistance provided by the production of antibodies from lymphocytes or from 
monocytes having a specific action upon the microorganism or on its toxin. Immunity can be 
characterized as passive (natural or artificial) or active (natural or artificial). Passive natural 
immunity is the transplacental transfer of antibodies from mother to fetus. Passive artificial 
immunity is the inoculation of specific protective antibodies. Passive immunity has a short
term duration of efficacy (less than 2 months). Active immunity can be natural, as in the case 
of acquiring an infection (with or without clinical manifestation of disease), or artificial in 
which the agent itself in a killed or modified form is injected to stimulate protective antibodies. 
In fact, a relatively small subset of organisms causes disease. 

Thus, to develop an infectious disease, an individual must be both susceptible and 
exposed. An exposure is a factor that, in the case of infectious disease transmission, is harmful, 
and allows for entry or interaction with the organism to produce harmful effects or clinical 
disease. However, just because an individual is both susceptible and exposed, does not mean 
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Table 6.4. Common Infectious Disease, Reservoirs, and Routes of Transmission 

Infection 

Measles 
Hepatitis A 
Chlamydia 
Hepatitis B 
Lyme disease 
Encephalitis 

AIDS 

Man 
Man 
Man 
Man 

Reservoir 

Wild rodents, deer 
Wild birds, rodents, bats, 

reptiles, amphibians 
Man 

Respiratory 
Fecal-oral 

Route of transmission 

Sexual intercourse 
Percutaneous and permucosal 
Vector, ticks 
Vector, mosquitos 

Sexual contact, percutaneous, permucosal, perinatal 

that clinical (or overt) disease will develop. Circumstances and attributes of the exposure 
(frequency, dose, intimacy) and the degree of susceptibility of the host determine whether or 
not an infectious disease will emerge. 

Managing Disease Outbreaks 

In the health care setting, these elements guide practices to prevent the emergence of 
infection in patients and health care workers. However, circumstances may arise in which an 
epidemic may occur. An epidemic is the occurrence of cases of a condition in excess of what 
would be expected. An epidemic may occur for several reasons, including: an increase in the 
number of susceptible persons, the emergence of a new organism, changes in the environment, 
changes in behavior, new media for the growth of organisms, the migration of infected 
persons, animals, birds, or insects into an area, change in the virulence of an organism, and 
inadequate immunization levels. Some epidemics develop slowly in nature, such as the current 
epidemics of syphilis and tuberculosis. The increased incidence of these diseases has under
lying causes in societal changes such as the increased use of illicit intravenous drugs and 
noncompliance with treatment plans. Noncompliance with treatment plans has led to new 
multidrug-resistant strains of TB. Other epidemics occur more suddenly and unexpectedly, 
such as an outbreak of Salmonella, whose root cause may be the improper handling of food. 

Health care organizations that treat patients are susceptible to epidemics and must take 
precautions not only to prevent their occurrence, but also to respond to an epidemic in a quick 
fashion to decrease added risk to patients. As in the general population, both the patient 
population and health care providers are at risk in all hospital epidemics. An example of a 
slowly evolving hospital epidemic would be an increase in the incidence of needle-stick 
injuries among health care workers (HCW). Although each incident is documented, trends in 
incidence are typically noted over a longer period of time. An example of an epidemic with a 
faster incidence rate would be an outbreak of nosocomial infection among patients in an 
intensive care unit. 

The health care organization's approach to epidemics must be both proactive and reac
tive. It is important to have the resources available to identify an epidemic and to respond 
accordingly. This requires specialized personnel such as an epidemiologist and safety experts. 
Additionally, the health care manager needs to understand how a hospital epidemic impacts 
other departments within the organization. It is important to remember that employees who do 
not have direct patient contact such as housekeeping, laundry, and laboratory staff are also at 
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risk for infection. Aside from the infection control section, the outbreak of an epidemic in a 
health care setting also has the opportunity to affect: 

1. Medical legal staff (possible lawsuits and litigation). 
2. Health care costs (increased total treatment costs for a patient because of additional 

medical resources required to treat the patient, and increased length of stay). 
3. New construction or renovation projects (identification of necessary air exchange 

systems, proper design of traffic flow patterns between isolation and nonisolation 
areas. with transition areas between them, and Occupational Safety and Health Admin
istration [OSHA] requirements). 

4. Program development; has the organization adequately addressed these issues when 
considering expanding a service or offering a new treatment program? 

5. Waste management; proper waste management assists in keeping the HeW safe from 
the spread of pathogens through penetrating injuries from contaminated needles or 
other sharp instruments. 

Because of the broad impact that an epidemic can have, the fundamental role of the health 
care manager is to ensure that an organized strategy for the prevention of and response to an 
epidemic is in place. Elements of that strategy would include: define the case, screen with 
laboratory studies all exposed, quarantine the source, disinfect portals of exit, break the chain 
of transmission, defend portals of entry, immunize the host, investigate risk factors for 
developing the infection using an observational study design, and establish and maintain 
surveillance systems. 

In addition to the prevention and control of epidemics, the health care manager also has 
general responsibilities in the control of transmissible diseases in health care service delivery 
settings. The tasks associated with this role are found in Table 6.5. Managers also have 
responsibilities for initiating appropriate policies and procedures regarding the specific aspects 
of infection control. Two areas of particular concern are blood-borne transmission and 
airborne transmission. 

Blood-Borne Disease Transmission 

An increased incidence of a number of blood-borne diseases has been observed, most 
notably hepatitis B (HBV) and acquired immunodeficiency syndrome (AIDS). With respect to 

Table 6.5. Responsibilities of a Health Care Manager in the Control 
of Transmissible Diseases in Health Care Service Delivery Settings 

I. Identify infectious disease risks associated with all job categories. 
2. Offer training and education on work practices, protective clothing, and equipment related to job tasks 

to prevent exposure to transmissible diseases and on corrective action in the event of exposure. 
3. Provide protective equipment and apparel and evaluate the efficacy of these periodically. 
4. Monitor work practices with respect to compliance with hospital policies and procedures. 
5. Provide care for work-related injuries and illnesses. 
6. Support the investigation of epidemics within the health care organization and the introduction of 

control measures identified. 
7. Monitor infection control indicators specified by accrediting bodies. 
8. Establish and maintain surveillance system for transmissible diseases. 
9. Support programs that provide immunization to health care workers. 
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HBV infections, the Centers for Disease Control and Prevention (CDC) estimated the total 
number of HBV infections in the United States to be 300,000 per year (1990), with approx
imately 25% of infected individuals developing acute hepatitis, and 6% to 10% becoming 
HBV carriers. This presents a risk of developing chronic liver disease and the potential of 
infecting others. 

In addition to hepatitis B virus, HIV represents another virulent agent of concern to health 
care providers and managers. Human immunodeficiency virus is a retrovirus that, in the late 
stages of infection, gives rise to a condition known as AIDS; AIDS clinically manifests as a 
progressive destruction of the immune system and other organ systems, particularly the central 
nervous system. A number of opportunistic infections such as Pneumocystis carinii and 
several cancers, such as Kaposi's sarcoma are indicators of underlying AIDS (American 
Public Health Association, 1990). Since reporting began in June 1981, the number of AIDS 
cases has continued to increase dramatically (Fig. 6.1). Of the total number of documented 
cases, 220,871 individuals have died, and the U.S. Public Health Service has estimated that 
more than 1.0 million individuals in the United States are currently HIV-seropositive, or 
approximately one in every 250 individuals (CDC, 1993). The mode of transmission for HIV is 
through the exchange of body fluids such as blood, semen, feces, vaginal fluids, and urine. 
These fluids can be exchanged via sexual contact, the sharing of intravenous drug equipment, 
or other means where the integrity of the portals of entry, the mucous membrane and 
circulatory system are violated. Once infected, the host enters into a period of several months 
before having an immune conversion to test positive as a carrier of the virus. At this point, the 
carrier mayor may not exhibit signs and symptoms of AIDS because of its long incubation time. 

Because of the increased incidence of blood-borne diseases and the serious consequences 
ofthese diseases, CDC recommended universal precautions in 1987. Universal precautions 
outline steps that should be taken when handling blood and body fluids. These procedures are 
aimed at reducing the exposure of HCWs to HIV, HBV, and other blood-borne pathogens by 
minimizing their exposure to blood and body fluids that may be potentially infectious. 
Universal precautions stress two points. First, all patients are assumed to be potentially 
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Figure 6.1. Acquired immunodeficiency syndrome (AIDS) cases, 1985-1993, United States. Source: 
U.S. Department of Health and Human Services Centers for Disease Control and Prevention (1994). 
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infectious for HIV and other blood-borne pathogens. Secondly, when body fluids are encoun
tered under emergent, uncontrolled situations when the differentiation of body fluid types is 
not possible, all fluids should be treated as potentially hazardous. The responsibilities of health 
care managers regarding universal precautions are outlined in Table 6.6. 

Health care workers are primarily protected through the use of barriers that reduce the 
risk of exposure of a HCW's skin or mucous membrane (ports of entry) to potentially infective 
materials. Barriers such as gloves, gowns, masks, and goggles should be easily accessible for 
any HCW who may come in contact with body fluids. Although the CDC has outlined which 
body fluids require mandatory universal precautions, current health care providers typically 
use barriers when handling any body fluids. Although these barriers provide front-line protec
tion, the health care provider and manager must realize that they do not protect against 
penetrating injuries from needles, sharp instruments, or broken glass. Protective barriers 
should never be used more than once and should always be changed between patients. 

Although the modes of transmission for both HBV and HIV are similar, the potential for 
HBV transmission in the workplace is greater than that of HIV because of the greater 
incidence of HBV in the population. However, protection from acute symptoms following 
exposure to HBV is greater than for HIV, since a hepatitis B vaccine is available. Health care 
managers should offer this vaccination to all HCWs at the beginning of their employment and 
draw immune titer levels periodically to verify immune response status. 

Health care organizations must ensure that the management staff has designed a compre
hensive exposure control plan for blood-borne pathogens (Table 6.7). All policies should 
comply with the U.S. Department of Labor, Occupational Safety and Health Administration 
Title 29, Code of Federal Regulations, Part 1910, Occupational Exposure to Bloodborne 

Table 6.6. Management Responsibilities Regarding Universal Precautions 

Prevention 
1. Classification of work activity 
2. Development of standard operating procedures 
3. Provision of training and education 
4. Development of procedures to ensure and monitor compliance 

Management of workplace environment 
1. Needle and sharps disposal 
2. Handwashing facilities 
3. Cleaning, disinfecting, and sterilizing (equipment, room, laundry, body fluids) 
4. Provision of protective equipment 
5. Disposal of infective waste 

Response to individual exposure 
Medical 

1. Blood sample at time of exposure 
2. Document in medical record circumstances of exposure (activities, work practices, protective 

equipment, source of exposure) 
3. Retest at 6 weeks, 12 weeks, and 6 months 
4. Provide treatment for febrile illness within 12 weeks after exposure 

Administration 
1. Report to OSHA and state health department 
2. Decision to have patient care duties depends on worker's personal physician and employer's 

medical advisors (Note: persons with impaired immune system are highly susceptible to 
contagious disease to which they may be exposed in patient care contact.) 
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Table 6.7. Elements of an Exposure-Control Plan for Blood-Borne Pathogens 

List types of employees exposed to blood-borne pathogens by job classification. 
Describe engineering controls implemented to handle sharp infected objects. 
Provide directions outlining safe work practices. 

109 

Offer in-service programs on an annual basis to educate and train employees on following the safe work 
practices. 

Describe types of risk exposure (sharp objects, splash or spray of infectious agents, etc.). 
Describe and demonstrate the use of personal protective equipment. 
Illustrate proper labeling and signage of high-risk areas and objects. 
Assign responsibility for ensuring compliance with the safety plan and monitoring this compliance. 

Pathogens: Final Rule, adopted in December 1991. In the event of exposure to potentially 
infectious materials, the health care organization should have in place policies that describe in 
detail the response to be taken. These steps should follow local laws regarding consent for 
testing individuals and should include legally valid steps for testing individuals when consent 
cannot be obtained (e.g., an unconscious patient). Because of the nature of a possible immune 
conversion following exposure, policies should be extremely sensitive to issues of confiden
tiality, and counseling should be available to the exposed individual both before and after 
testing. This counseling should actively be offered at any point during the incident. Policies 
should also ensure that the safety office, or appropriate recording department, should not only 
be notified of the incident, but the circumstances leading to the incident should also be 
reported. A review of this information can be helpful in changing practice, policies, and 
approaches to education in an attempt to decrease health care workers' exposure to blood
borne pathogens. 

Airborne Disease 

Since 1985, the reported cases of tuberculosis (TB; Mycobacterium tuberculosis) have 
exceeded the number of expected cases, thus, there is currently an epidemic of TB in the 
United States. In 1992, 26,673 cases of new TB, or lO.5 cases per 100,000 population were 
reported to the CDC (1993). The highest rate was observed in New York (Fig. 6.2). Between 
1985 and 1992, an increased incidence ofTB was seen in all racial and ethnic groups below age 
50 years (Fig. 6.3). Increases among Hispanics, non-Hispanic blacks, and AsianslPacific 
Islanders primarily reflect the greater prevalence of TB among persons infected with HIV 
(Barnes et at., 1991; Theuer et at., 1990), persons immigrating from countries with a high 
incidence of TB (CDC, 1986), and primary transmission between these groups. Other factors 
contributing to the spread of TB include substance abuse, limited access to health care, 
poverty, substandard housing, and homelessness (CDC, 1992). 

As a result of immunosuppression, individuals coinfected with TB and HIV are at 
increased risk of developing active TB. In response to this, the Advisory Committee for the 
Elimination of Tuberculosis has recommended that individuals infected with HIV be screened 
for active and inactive TB. If the individual is infected, curative or preventive therapy should 
be offered. In addition to increased morbidity because of coinfection, strains of bacteria are 
able to mutate and become resistant to drug therapy. Over time, TB has become resistant to 
many of the antibiotics that had previously been used mainly as a result of noncompliance with 
treatment programs. New strains of multi-drug-resistant TB (MDR-TB) are spreading and 
creating a new challenge for the medical community. 
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As health care managers, we should be concerned about the transmission ofTB within the 
environment. The most common method of TB transmission is exposure to bacilli in airborne 
droplet nuclei produced by infected persons who cough, sing, or sneeze. Infection occurs when 
an individual inhales droplet nuclei contaminated with M. tuberculosis. The bacteria then 
traverse the portal of entry (mouth or nasal passages) and deposit within the lungs. Usually the 
human immune system limits the multiplication and spread of the bacteria within 2 to 10 
weeks. However, some of these bacteria remain dormant for many years, and this is known as 
latent TB infection. Individuals with latent TB usually have a positive response to the protein 
purified derivative (PPD) skin test, but are not symptomatic or infectious. 

Factors affecting infection with TB are highly variable and depend on the virulence of the 
strain of TB, environmental conditions, and the health of the exposed individual. Outside the 
patients' rooms, infectious droplets may remain airborne and move within a building's air 
currents until inhaled by an another worker or patient, settled out of the air, or exhausted from 
the building. As a control measure, managers should ensure that the ventilation system is in 
compliance with the American Society of Heating, Refrigeration, and Air Conditioning 
Engineers Standard 62-1989. The use of ultraviolet radiation, disinfection, high-efficiency air 
filtration, and electrostatic precipitation are other control measures that can be used to control 
the level of droplet nuclei in the environment. 

Recently, TB epidemics have been reported in health care facilities (Edlin et al., 1992; 
Beck-Sague et aI., 1992). Some of these outbreaks have involved MDR-TB in both patients 
and HCWs. In these cases, a number of those persons were already HIV seropositive, and 
because of a suppressed immune system, the new infection progressed rapidly. The mortality 
associated with these outbreaks was extremely high with a range from 43% to 93%, and the 
time from diagnosis to death was very short, with a median interval of 4 to 16 weeks. Factors 
contributing to these outbreaks included: 

1. Delayed diagnosis of patients with TB. 
2. Delayed recognition of drug resistance. 
3. Delayed initiation of effective therapy resulting in a prolonged contagious period. 
4. Delayed initiation and inadequate duration of TB isolation. 
5. Inadequate ventilation of TB isolation rooms. 
6. Lapses in TB isolation practices. 
7. Inadequate precautions for cough-inducing procedures. 

These contributing factors indicate lapses in administrative (items 5 and 6), clinical care (items 
1,2,3, and 4), and training (items 6 and 7) practice. The Federal Register, Volume 58, Number 
195 (Tuesday, October 12, 1993) has updated the guidelines for preventing the transmission of 
TB in health care facilities. In attempting to reduce the incidence of TB transmission among 
individuals in health care settings, current guidelines emphasize the importance of control 
measures (administrative and engineering controls and personal respiratory protection), health 
care facility risk assessment and development of a written TB control plan, early detection and 
management of persons with TB, skin-testing programs, and Hew education. Health care 
managers should be intimately involved in each of the steps above. 

Hierarchy of Control Measures 

As an administrative control measure, managers should develop and implement written 
policies and procedures to ensure the early detection, isolation and treatment of patients with 
infectious TB, as well as implement effective work practices by HCWs in the facility. 
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A second level of control involves the use of engineering measures to prevent the spread 
of disease and reduce the concentration of infected droplet nuclei. The design and installation 
of all ventilation systems in the hospital should be supervised by a professional with expertise 
in ventilation who has also had hospital experience and knowledge of the setting. For instance, 
the design and installation of ventilation systems for general use areas of the hospital, such as 
nonisolation areas, waiting rooms, emergency rooms, etc., are different from systems neces
sary for TB isolation rooms or areas where cough-inducing procedures such as bronchoscopy 
or su~tioning are performed. Areas such as these, which may have a higher concentration of 
airborne infected nuclei, need more air exchanges on an hourly basis to decrease the concen
tration of airborne nuclei. Additionally, health-care facilities that sel,"Ve populations with a 
higher prevalence of TB may need to also supplement air-handling systems in general use 
areas. 

Although the first two control levels attempt to minimize the number of areas in the health 
care facility where TB exposure may occur, they do not address those areas where exposure is 
at the highest, that is, TB isolation rooms and treatment rooms where cough-producing 
procedures are performed. In addition to the supplemental equipment described above, em
ployees in this area need to be supplied with personal respiratory protective equipment. 

Risk Assessment and Development of a Written TB Control Plan 

Prior to developing any risk-assessment plan, an understanding of what the current risk of 
TB exposure is in the organization is necessary. Therefore, the very first step towards 
implementing a TB exposure control plan is an initial risk assessment of each hospital area and 
employee type. The risk assessment should receive input from qualified personnel such as an 
epidemiologist, infectious disease and pulmonary medicine specialists, engineers, and man
agement. The assessment should include a review of the number of TB patients seen in the 
organization as a whole and for specialized areas such as TB, pulmonary, and HIV units. A 
review of the drug-susceptibility pattern of TB patients should be conducted along with an 
analysis of PPD skin-test results of HCWs across the organization. 

After an initial risk assessment, a TB exposure-control plan should be implemented. 
Table 6.8 outlines an optimum TB control program for all health-care organizations, as recom
mended by the Federal Register, Volume 59, No. 195, Tuesday, October 12, 1993. 

Early Detection and Management 

Early detection and management is probably the most important step in the control ofTB 
within a health care organization, and this measure relies heavily on the clinical expertise of 
HCW s assigned the responsibility for screening patients. Policies should be implemented that 
outline steps to be taken once an individual is suspected of having active TB, is in a high-risk 
group, or is symptomatic for active TB. The clinical skill of the HeW is critical since he or 
she has the first contact with patients. 

Once a patient is positively identified as having active TB, proper patient management 
should quickly follow. This includes initiation of treatment and placement into isolation. 
Because of the restrictive nature of isolation, incentives should be provided for the patient to 
encourage compliance. These could include the provision of telephones, television, and other 
comforts to assist the patient in remaining in the room during the course of treatment. 
Additionally, it is important to educate the patient about the important role he or she plays in 
minimizing exposure to other individuals. These steps include instructing the patient about 
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Table 6.8. Optimum Thberculosis (TB) Control Program 
for All Health Care Facilitiesa 

I. Initial and periodic risk assessment 
A. Evaluate HCW PPDb skin test conversion data 
B. Determine TB prevalence among patients 
C. Reassess risk in each PPD testing period 

II. Written TB infection control program 
A. Document all aspects of TB control 
B. Identify individual(s) responsible for TB control program 
C. Explain and emphasize hierarchy of control 

III. Implementation 
A. Assignment of responsibility 
B. Risk assessment and periodic assessment of the program 
C. Early detection of patients with TB 
D. Management of outpatients with possible infectious TB 
E. Isolation for infectious TB patients 
F. Implement effective engineering controls 
G. Provide respiratory protection 
H. Containllimit cough-inducing procedures 
I. HCW TB education 
1. HCW counseling and screening 

K. Evaluate HCW PPD test conversions and possible nosocomial TB transmission 
L. Coordinate efforts with public health department 

aSource: Federal Register Volume 58, No. 195, Tuesday, October 12, 1993. 
bHCW, health care worker; PPD, protein purified derivative. 
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covering the mouth and nose with a tissue while coughing or sneezing. A mask should be 
provided to patients when they are being transported within the health care facility for tests 
that cannot be performed inside the TB isolation unit. 

Skin-Testing Programs and Health Care Worker Education 

Skin testing (using protein purified derivative) should be required of all employees in a 
medical setting regardless of their role in the organization. The test should be part of a 
preemployment screening and be performed on a regular basis thereafter. The frequency of 
testing employees should be dependent on their level of risk to exposure to airborne nuclei 
contaminated with TB. Special circumstances, such as an increased incidence of TB in the 
popUlation or a patient population in higher-risk categories for active TB infection, may 
necessitate modifying these policies. Policies should also be in place outlining steps to follow 
should a PPD convert (initial negative PPD reaction, followed by a positive reaction on 
follow-up testing) or active TB case in a Hew be identified. 

As with testing, education should also be on a continuous schedule. At a minimum, all 
employees should be required to attend an annual in-service program that describes the risk of 
exposure to TB and the individual's responsibility to reduce his or her own probability of 
exposure. Educational programs may be required sooner than planned if an increase in active 
TB cases is noticed or if a lapse in clinical practice has caused the spread of disease. At all 
times, educational materials such as brochures, pamphlets, and federal, state, and local 
guidelines should be available to all employees upon request. 
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Special Considerations in Infectious Disease Control by Specific Health Care 
Service Setting 

It is the responsibility and a special challenge to the health care manager to provide a safe 
work area for the organizations' employees as well as a treatment environment that reduces the 
additional burden on patients. Each health care arena presents circumstances specific to its 
setting. These are different between inpatient care facilities, ambulatory care centers, skilled
care facilities, home-care facilities, and hospice. Although concerns regarding communicable 
diseases exist in every health care setting, the types of disease that are of priority concern vary 
somewhat according to the setting. The specific settings addressed in this chapter are: in
patient, ambulatory care, long-term care, home-care, and hospice facilities. 

Inpatient Acute-Care Facility 

In the hospital, nosocomial infections are of special concern. A nosocomial infection is 
an infection that is acquired while one is in an inpatient setting and that is not part of the 
original disease process. The incidence of nosocomial infection varies according to organiza
tion characteristics, service area within a hospital, and anatomic site (Horan et at., 1986). The 
highest nosocomial infection rate is attributable to urinary tract infection (12.9 cases per 1000 
discharges). The consequences of nosocomial infection vary by type of infection, but overall 
they are responsible for 4.5 extra hospital days for a patient who develops nosocomial 
infection and as much as 4% of hospital deaths (Haley et aI., 1981). 

Essential components of a hospital infection-control program include: an organized 
hospital-wide program of surveillance and control, a system of reporting wound infection rates 
to surgeons, a trained hospital epidemiologist, and one infection-control nurse per 250 beds 
(Haley et at., 1985). The hospital control and surveillance program· should collect and monitor 
data to evaluate conformance with the guidelines of accrediting bodies such as those of the 
local and state health departments, Health Care Financing Administration (if the hospital 
receives payment for Medicare patients), the Joint Commission for the Accreditation of Health 
Care Organizations (JCAHO), and others. Indicators that entered the f3-testing phase by 
JCAHO to assist the general acute-care hospital assess its surveillance, prevention, and 
infection control activities are displayed in Table 6.9. 

Ambulatory Care 

Ambulatory care clinics should follow infection-control measures for the disposal of 
infectious waste that are the same as those for an inpatient treatment setting. For airborne 
pathogen transmission, HCW s should be aware of the risk of TB among their patient popula
tion and especially aware of coinfection of patients with HIV and TB. Patients who are 
infected with HIV should receive a PPD skin test during the first visit to an outpatient clinic. If 
the signs and symptoms of active TB occur, steps to diagnose infection should be undertaken. 
At the onset of symptoms, reverse isolation measures should be implemented to ensure that the 
patient's mouth and nose are covered while ambulating through the clinic. 

All ambulatory care clinics should be equipped with either an isolation area or an area 
ventilated with the appropriate amount of air exchange to reduce the concentration of infected 
airborne nuclei for the examination and treatment of patients. Individuals who are known to 
have active TB infection should be provided, if possible, with a separate waiting and examina
tion area or should be kept a maximum distance from other patients who may be immuno
compromised. 
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IC-l 

Table 6.9. Joint Commission on Accreditation of Health Care Organizations 
Infection Control (IC) Indicatorsa 

Indicator focus: Surgical wound infection 

us 

Numerator: Selected inpatient and outpatient surgical procedures complicated by a wound infection 
during hospitalization or after discharge 

Denominator: Number of selected inpatient and outpatient surgical procedures 
IC-2 
Indicator focus: Postoperative pneumonia 
Numerator: Selected inpatient surgical procedures complicated by onset of pneumonia during 

hospitalization but not beyond 10 postoperative days 
Denominator: Number of selected inpatient surgical procedures 
IC-3 
Indicator focus: Urinary catheter usage 
Numerator: Selected surgical procedures in inpatients who have catheters in place during perioperative 

period 
Denominator: Number of selected inpatient surgical procedures in which patient had had a catheter in 

place during hospitalization 
IC-4 
Indicator focus: Ventilator pneumonia 
Numerator: Inpatients receiving mechanical ventilation in whom pneumonia develops 
Denominator: 1,000 (intensive care unit or ventilation therapy unit) patient ventilator days 
IC-5 
Indicator focus: Postpartum endometritis 
Numerator: Inpatients in whom endometritis develops after cesarean section, observed until discharge 
Denominator: Postpartum women who had cesarean section 
IC-6 
Indicator focus: Concurrent surveillance of primary bloodstream infection 
Numerator: Inpatients with a central or umbilical line in whom primary bloodstream infection develops 
Denominator: 1,000 (intensive care unit or nonintensive care unit) central or umbilical line days 
IC-7 
Indicator focus: Medical record abstraction of primary bloodstream infection 
Numerator: Inpatients with a central or umbilical line and primary bloodstream infection, analyzed by 

method of identification 
Denominator: Inpatients with a central or umbilical line and primary bloodstream infection, identified 

through either concurrent surveillance or medical record abstraction 
IC-8 
Indicator focus: Employee health program 
Numerator: Hospital staff who have been immunized for measles (rubeola) or are known to be immune 
Denominator: All hospital staff 

aReprinted from Nadzam (1992), with permission of the author and Mosby-Year Book, Inc., copyright 1992. 
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Home-Care Setting 

There are two special concerns in preventing the spread of both blood-borne and airborne 
pathogens in the home-care setting. The first is to provide both the visiting health care provider 
and the patient adequately with the supplies necessary to handle infectious waste. Containers 
for contaminated sharps should be inside the home, and the home-care provider should 
educate the patient on what constitutes contaminated waste and how adequately to dispose 
of it. 

In the event of the possible spread of pathogens via airborne transmission, the home-care 
provider should provide education to the patient. Methods to prevent the spread of disease to 
other individuals with whom the patient comes in contact should be described. This should 
include instructing the patient to cover the mouth and nose with tissue while coughing. 

Long-Term Care/Skilled Nursing Facility 

Infection control in a long-term care setting centers around admission of patients with 
infections, tuberculin testing of residents, employee health, use of immunizations, HIV
infected patients, and infection-control measures (Crossley et aI., 1992). In nursing homes, the 
common sites of infection in patients are the respiratory tract, urinary tract, skin, and soft 
tissue. The major goals of surveillance in long-term care facilities should be to assist in early 
detection of outbreaks and to identify preventable endemic infections (Damowski et aI., 1991). 
The size of the institution also has an effect on the organization's ability to respond to an 
epidemic. In a recent survey of long-term care facilities, 79% of respondents had a limited 
infection control program in place defined as a part-time infection-control practitioner who 
spent less than 10 hours a week on infection-control activities. The survey also found that 
larger long-term care facilities spent more time on infection-control activities (My lotte et aI., 
1992). Influenza, TB, and pneumonia are special concerns for managers of nursing homes 
given a patient population that is less resistant to other comorbidities. 

In nursing homes, influenza, is a major source of morbidity and mortality and often 
occurs perennially. Because of crowded living conditions coupled with residents who are often 
in a compromised health status, influenza can rapidly affect as many as 60% of residents. The 
primary control measure is to provide vaccination against influenza for at least 70% of 
residents and to include staff, as well. This rate of vaccination can provide herd immunity. 
Herd immunity is the protection of entire populations from infection brought about by the 
presence of a critical number of immune individuals (Fine, 1993). To supplement control 
efforts, amantadine hydrochloride, a drug with antiviral activity, may be given to residents as 
well as staff prior to exposure to influenza or within 24 to 48 hours after the onset of symptoms. 
Other control measures include restricting visitors, delaying new admissions, quartering 
residents with signs, and symptoms of influenza, and implementing respiratory isolation 
measures for acutely ill patients. The health care manager must keep in mind that these efforts 
still may not prevent cases of influenza from occurring because of poor antibody response in 
the elderly, improper handling of vaccines during administration, and incompatibility between 
virus strain and vaccine. 

Since the number of TB cases in the United States has ceased to decline and is rising in 
some populations, the likelihood of having long-term care patients become infected with TB is 
greater now, and it will only increase in the future given the demographics of the population 
now infected with TB. Additionally, there are many persons who are over the age of 65 who 
carry tubercle bacilli in dormant lesions acquired earlier. These individuals are still capable of 
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spreading TB, and the possibility of latent infection becoming active increases as life forces 
wane. It is important for managers and providers in long-term care facilities to be aware of this 
possibility, since active TB is often incorrectly diagnosed as being either bronchitis or 
bronchopneumonia and could expose a number of health workers to TB (Stead and Dutt, 1991). 

Infection control in long-term care facilities is becoming increasingly complex as the 
population ages, and the trend away from inpatient hospital care increases the number of 
persons treated in this type offacility. Reportedly, higher rates of nosocomial infection in these 
facilities, approximately 15% (Bentley and Cheney, 1990), and an environment of special 
risks, such as increased group activities and crowding, suggest that both health care providers 
and managers should outline procedures for: (1) the recognition of infection, (2) a knowledge 
of infection-control principles, (3) a review of immunization history of patients as they are 
admitted to the facility, and (4) an increase in communication among office, hospital, and 
long-term care facility. Once implemented, these policies should be reviewed on a scheduled 
basis. Efforts such as these, which aim at reducing the number of infections spread in the 
health care setting, should assist in reducing the additional risk placed on patients in long-term 
care. 

Hospice 

The emergence of AIDS presents health care providers with complex medical manage
ment issues. Hospice programs provide specialized care to persons who are in the final stages 
of the disease. As the epidemic grows, they increasingly also must respond to HIV-infected 
staff. A comprehensive workplace program prepares the hospice provider for these challenges 
and ensures an appropriate response. The four essential elements of such a program are policy 
development, staff education, supervisory training, and compliance monitoring. Policies to 
consider include the following: infection control, occupational exposure, confidentiality, and 
the response to HIV-infected patients and employees. Comprehensive education ensures 
quality care for AIDS patients. The education of managers and supervisors is crucial. After 
policy implementation and training, procedures must be instituted to monitor compliance and 
develop corrective action (Moga et aI., 1991). 

Because of a compromised immune system, patients who are HIV positive or who have 
AIDS are more susceptible to coinfection with TB. Given that some hospices have inpatient 
services, precautions for the detection and prevention of the spread of TB should follow the 
same steps as those in place at an inpatient hospital setting. If the hospice is not associated with 
a larger hospital or does not have direct access to the infection-control staff of a larger 
organization, steps should be taken to ensure well-defined policies that detail steps to be taken 
for infection control. Additionally, if infection-control efforts are conducted on a part-time 
basis, there may be a need to contract supplemental help when necessary. Financial considera
tions such as this need to be addressed during the budget process to ensure that contracted 
services do not negatively affect the fiscal standing of the organization. 

Conclusion 

In addition to the administrative structure necessary to support infection control in a 
health care organization, the implementation of a comprehensive infection-control plan re
quires input from clinical specialists, engineering and physical-plant advisors. Also required is 
a work force that prioritizes the safety of both themselves and their patients. 
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One of the primary means to prevent the spread of disease is an educated work force. 
Instruction about universal precautions and isolation measures should be a dynamic experi
ence. Records documenting proper training should be maintained for reporting to accrediting 
agencies, and a system for monitoring compliance with infection control protocols should be 
in place as a proactive aid in reducing the probability of unexpected disease exposure in the 
health care setting. 

With health care shifting away from the inpatient setting and now being delivered in a 
variety of arenas such as hospice, home-care and increasingly in outpatient settings, infection
control practices need to be adapted to the unique characteristics of each of these settings. 
Since these settings often rely on the compliance of patients for successful treatment, educa
tion of the patient is also a factor. Specially, patients with TB need to be properly instructed 
about their role in preventing the spread of disease-namely, shielding others from exposure 
through the use of barriers when coughing or sneezing and a firm understanding of compliance 
with drug treatment. Long-term care and skilled nursing facilities face obstacles when working 
with the sick and elderly who already may have a compromised system. Hospice patients are at 
risk of comorbidities, especially those patients affected with HIY. 

All of these issues must be addressed by the health care manager when determining how 
to meet regulatory agency requirement and how to keep their work force and patient popula
tion safe. Additionally, these issues must be addressed during stages of program development, 
renovation, and reconstruction. The financial and legal impact of an unsafe workforce and 
patient population cannot be underestimated. Given the rapidly changing environment of not 
only health care but of the financial, political, and legal framework in which it must function, 
the health care manager needs to be acutely aware of the importance of a properly designed 
infection-control program to prevent the spread of transmissible diseases in a health care 
organization. 

Case Studies 

Case Study No.1 
An Epidemic in a Neonatal Unit 

On March 16, clinicians at Freeway Medical Center identified an outbreak of methicillin-resistant 
Staphylococcus aureus (MRSA) in the neonatal intensive care unit. Cultures were ordered on all 45 
babies in the nursery. The cultures were taken from three body areas in the infants, rectum, oral cavity, 
and axillary area, as these were the likely portals of exit of the organism. Cultures were also taken from the 
clinical staff working in and servicing the unit as well as from the respiratory equipment used on the unit. 

The results of the cultures confirmed the existence of the epidemic. There were 16 infants either 
actively ill or harboring the infection. One nurse tested positive for harboring the infection. The nurse 
who tested positive had apparently developed a Staphylocccus infection from a dermatitis on her hands. It 
was believed that the dermatitis was secondary to frequent hand washing and latex glove use. 

Q.l. What should be the first action the manager takes? 

Q.2. Upon confirmation of the epidemic, what should the manager do regarding operations of the unit? 

Q.3. What should be done regarding staffing on the unit? 

On April 10, the epidemic continued despite the measures introduced over the course of the last 
month since the identification of the epidemic, with one to two new cases developing each day. In addi
tion, three more nurses had been found to be infected, and agency nurses had to be called.in to replace the 
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regular staff. The unit administration and the infectious-disease physicians reevaluated the problem, the 
previous responses, and the outcomes. This resulted in instituting the following measures: (1) all 
newborns had the drug Triple Dye® applied to the umbilical cord site (the most likely portal of exit for the 
organism) immediately after delivery; and Bactroban (mupirocin) was applied to the infant's nasal 
passages (the next most likely portal of exit of the organism) if any of the infant's cultures for MRSA 
were positive. 

Q.4. Why did the epidemic continue? 

Q.5. To prevent further cases of MRSA in the neonatal intensive care unit, what additional steps should 
be taken by the manager of this area? 

Case Study No. 2 
Evaluating Efficacy of Handwashing Systems 

A major source of morbidity and mortality in the intensive care unit (lCU) is nosocomial infections. 
Nosocomial infections are a particular problem because patients in an ICU (\) are immunocompromised 
from the disease process, (2) have altered flora from treatment with high-dose and multidrug antibiotics, 
and (3) may have disrupted skin and mucosal membranes because of invasive procedures and devices. 
Among the organisms that these patients are susceptible to are those that may be transmitted by the hands. 
Thus, because many nosocomial infections can be prevented by interrupting their transmission by the 
hands, handwashing is an important intervention in health care settings. Doebbeling et al. (1992) describe 
a study to test the efficacy of hand-cleansing agents in preventing the transmission of pathogens from 
health care workers to patients. The two handwashing systems used in the study were (1) a 4% solution of 
chlorhexidine gluconate and (2) a 60% solution of isopropyl alcohol hand-rinsing agent with the optional 
use of a nonmedicated soap with a neutral pH. The setting for the study is a 902-bed teaching hospital. 
Patients for study were selected from the critical care unit (CCU), the surgical ICU, the medical ICU, and 
the cardiovascular ICU. 

Q.l. Describe a study design to determine which of the two handwashing systems would be better to use 
in the hospital lCU. 

Q.2. Propose a strategy to monitor the compliance with the handwashing protocols by hospital staff. 

Q.3. List epidemiologic measures by which the efficacy of the handwashing system can be evaluated. 

Case Study No.3 
Prevention of Needlestick Injuries in Hospital Employees 

A major concern in the hospital setting is the transmission of blood-borne disease through the 
accidental puncture from needles. Direct handling of needles primarily involves nursing and laboratory 
personnel. Housekeeping personnel may also be involved because of needles inadvertently left in linens 
and trash. To determine if needlestick injuries were a problem at Freeway Medical Center (FMC), the 
hospital epidemiologist obtained all information on needlestick injuries in employees reported to the 
Employee Health Service during the last year. The human resource director of FMC provided informa
tion on the number of employees in each category of employee involved in nursing, laboratories, and 
housekeeping. The following data were obtained: 
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No. of needlestick No. Full Time 
Job category injures Equivalents (PTE) 

RNs, full-time 26 262 
RNs, part-time 15 69 
LPNs, part-time 8 75 
LPNs, full-time 24 125 
Housekeeping, day shift 26 137 
Housekeeping, night shift 9 50 
Laboratory technicians 25 250 

Q.l. What occupational groups of FMC are at highest risk of needlestick injuries? 

Q.2. What interventions could be suggested to prevent needlestick injuries at FMC? 

Case Study No.4 
An Outbreak of TB Infection in an HIV Unit 

During January, a patient was admitted to a 25-bed HIV unit for long-term inpatient care. The 
patient was admitted for the treatment of multidrug-resistant Mycobacterium bovis (MDR-MB) TB and 
remained an inpatient for 6 months. During that time, eight additional patients and one healthy HCW 
exhibited signs and symptoms of active TB. 

Diagnostic testing indicated that of the nine individuals who displayed symptoms of TB, five tested 
positive for MDR-MB TB, whereas the other four tested positive for another strain of TB. 

Q.l. What factors make this patient popUlation at increased risk for (MDR-MB) TB? 

Q.2. Describe possible differences in the incubation period between the patients and the HCW. 

Q.3. What measures should be initiated with the admission of patients with active TB? 

QA. What measures should be initiated once other patients are found to have active TB? 

Q.5. What measures should be initiated once the HCW displays signs of active TB infection? 

Q.6. What should the health care manager do to prevent further outbreaks? 

Case Study No.5 
An Outbreak of Hepatitis A among Health Care Workers 

On December 9, a 32-year-old man and his 8-month-old son were admitted to a 16-bed bum 
treatment center. One month later he became jaundiced, and both were found to have hepatitis A. 
Although appropriate isolation precautions were initiated, 11 health care workers and one other bum 
patient became clinically ill with hepatitis A. According to Doebbeling et al. (1993), who investigated the 
epidemic, the typical nursing staff ratio is 1 : 3. A lounge and charting room located nearby is available to 
health care workers regularly assigned to the center. Snack food may be brought in by outpatients with 
bums to share with bum treatment personnel. At the entrance to the center, two sinks are located for 
handwashing. 
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Q.1. How would it be determined that an epidemic existed? 

Q.2. What type of study design may be initiated to investigate behavioral risk factors for the develop

ment of hepatitis A? 
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